Placental expression of secreted frizzled related protein-4 in the rat and the impact of glucocorticoid-induced fetal and placental growth restriction.
Wnt genes regulate a diverse range of developmental processes, including placental formation. Activation of the WNT pathway results in translocation of beta-catenin (CTNNB1) into the nucleus and the subsequent activation of transcription factors that promote proliferation. The secreted frizzled related proteins (SFRPs) are thought to inhibit WNT signaling by binding to the WNT ligand or its frizzled receptor. In this study, we compared the expression patterns of one of these secreted molecules, SFRP4, in the two morphologically and functionally distinct regions of the rat placenta during the last third of pregnancy. In addition, we assessed whether placental SFRP4 expression is altered in a model of glucocorticoid-induced placental growth restriction. Temporal analyses of the rat placenta by quantitative RT-PCR, in situ hybridization, and immunohistochemistry during the final third of pregnancy demonstrated elevated levels of Sfrp4 mRNA and SFRP4 protein near term, specifically in trophoblast cells of the basal zone. This increase in expression of SFRP4 in basal zone trophoblasts was associated with a reduction in CTNNB1 nuclear translocation, consistent with inhibition of the WNT pathway. Maternal dexamethasone treatment (1 microg/ml of drinking water, Days 13-22), which has previously been shown to reduce placental growth, further increased the expression of Sfrp4 mRNA in both the basal and labyrinth zones of the placenta at Day 22. Collectively, these data demonstrate that increased expression of SFRP4 is associated with reduced growth of placental regions in normal pregnancy and after glucocorticoid-induced growth retardation. These observations, together with associated changes in CTNNB1 localization, support the hypothesis that increased placental expression of SFRP4 inhibits the WNT pathway and thereby influences placental growth via effects on cell fate signaling.